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Development of a wall climbing robot with vacuum caterpillar wheel system
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ABSTRACT

This paper describes a new concept of the robot that can climb on the vertical plane. The engineering design problem of
the main structure is presented and the experimental results regarding a new mechanism of climbing on the vertical wall are
discussed. The locomotive motion of the robot is realized by using a series chain of two caterpillar wheels on which 24-
suction pads are installed. While each caterpillar wheel rotates on the vertical plane surface, the vacuum pads are activated in
sequence based on the sequential opening by specially designed mechanical valves. The detail design feature of the valve is
also described in this paper. The overall size of the robot is around 460 mm in width and length, respectively, and 200 mm in
height. Its mass is slightly over 14 kg. The main mechanical structure of the robot consists of driving motors, vacuum
caterpillar system, steering part, vacuum pump and battery. The performance of the robot is verified on the vertical wall.

Key Words : Climbing robot (‘s-¥FZ3%), Vacuum caterpillar wheel(F- 31 %= & 24}9]) , Suction pad (&2F ¥ =)

1. ME

AAAR R % AL ¥ Hx iy A 2. BR 7|79 3=
o] i 9 &3, AxE A" e Fe 4% Aol sl 288 AAHoer A¥ H
21g "3 Al HA T8 YT e =, 73 2y, gy 2 2R 23" W 6
theFe SRR A E Ede] o]Fo A e} 52 AHdy Ax"ez FAHL 53], &
3oQdvh gy V)] By WA el &ifo|d Z ey Al2Ee 24 e FF f=E H e
Ao g Sukels 2RELS Hwd thoFdk x| ge = FEAE vg, §2F s AFdHE A3ds
FAHAS S & gloy 2R FAY Tyt AAEE 71AA We F3d = Al el 3 A ul
&% HolA At AFE JHAa Yt 53] B A R ol & e FS hsta A
gupale] SHrRE AL, olF WAUSC E3E 2 o] JRHE Aojste AZEYd, FIAT
i A W] Gub A WXl Ee] X vk 7y sl gk wEl F3 dse JdEA" Y
Zo] Bl olF FEHE Bl o] 7 FHEO molE AL WA= ZHI RJER
Ao SakA 2R F3 &£ dA3] A} Tl gtk Fdha AA W Ee osle] A
Al71e A7s 2 s, ojgst dHdE F5317] A AAE 2o PALS Fig. 1 F gom, AA
8l B Ao FIAE FEFNAE ot A7]E 460 x 450 x 200 mm ©|i F-AE oF
st A&ZQl ol gka o f7 WA g l4kg o|t}’
SRS e £ Qe 23] suto] AlekE At
ek bl ARl FAH =] WI3NAE W) 3. 22 Jede| AARS 23/
o] opd 7|AlA WlBHE FiQtsle] Ao EM, oto| A olF3k 7] A4 WMHE= Fig, 2 oA BE
SHHEES] o] 7]ofslglth. B =ECAE K upel ol Hel Ao od] R F=7F 93
SAE FARFE o83 2R £ HH T3 ATt Hojy FEo] Fajy, WHel 2Py FF
HAUZES Aorelm, Al 432 FwoAel Fur =7k FAFFZe} FriEo] W F3to] JhF
HXAES F3lo] 289 F8 435S @IFsich sttt WiHo] Jfu Aol Fig. 3 T o] i



Mpel Woly PR EeFi A% o] A
HE AZ=RAe BaetrA] o Foizit of A
zase selgues FoE PHY FHdw
ukA % Apolo] o] )

FAWMEsL RRAE wle] A w4
oA @AMow Mol W, HLzsol
ofs Bt Alsse] Byele] FEe] Q144
o o] Foj7ltk,

ez d e
- I

Fig. 2 Working pfinciple of mechanical valve

Fig. 3 Feature of Cam profile
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